ventionally accepted determinants of consumption-including wealth losses, weak income growth, limited availability of credit, and a more uncertain and pessimistic outlook for future income. However, recent research highlights another factor that may have dampened consumption: the high levels of household debt and leverage produced by the credit boom and subsequent asset price bust. For example, Dynan (2012) found that highly leveraged homeowners had substantially larger declines in spending between 2007 and 2009 than other homeowners, despite smaller changes in net worth. Similarly, Mian, Rao, and Sufi (2013) found that the response of retail sales to declines in wealth during the housing bust was more pronounced in counties with higher household leverage than elsewhere.
Further study of the relationship between leverage and consumer spending is needed, as the view that debt can independently weigh on consumption has not been widely accepted. Some analysts have argued that the empirical evidence is unpersuasive (Pence, 2012, and Cooper, 2012) . In addition, the traditional models used by economists suggest that debt does not exert an independent influence on consumption-there is merely a positive and endogenous relationship because debt represents a means to finance spending that is spurred by other factors. However, going beyond these models reveals several reasons why high debt might have held back consumption. First, some households may have been forced to reduce their consumption because their high levels of debt relative to assets prevented them from obtaining any further credit needed to finance their desired spending. Second, some households may have spent less than they otherwise would have because high leverage prevented them from raising their discretionary monthly cash flow by refinancing their mortgages with lower-rate loans. Third, highly leveraged households may have become more uncertain about future credit availability, leading them to cut consumption to decrease leverage. Fourth, some households may target a given level of debt relative to their assets. If recent events pushed leverage above households' target ratios (and possibly simultaneously lowered households' target ratios), these households might have chosen to pare consumption to pay down debt. The lack of consensus to date on the linkage between leverage and consumption largely reflects the empirical challenges associated with identifying the relationship amid the dramatic and complicated changes in the economic environment households faced in recent years. However, some further light can be shed on these issues through analysis of the 2007-09 Survey of Consumer Finances (SCF) panel. The panel consists of the regular 2007 SCF cross section, which contains comprehensive balance-sheet data for a representative (after weighting) sample of U.S. households, combined with information from a limited follow-up of the same households two years later. Importantly for our purposes, the follow-up included a rich set of attitudinal questions, providing an abundance of information about changes in households' economic situations and behavior over the 2007-09 period in addition to some insight into their plans for the future.
Our primary empirical approach is to examine how behavior, experiences, and future plans vary across households with different amounts of debt relative to their assets. The SCF panel provides information about how balance sheets changed over the period. We can use that information to control for the effects of factors correlated with high debt but expected to have their own influence on household spending behavior, which might otherwise complicate the interpretation of the results. Such factors include changes in respondents' net worth and income. In brief, the data corroborate earlier evidence that leverage weighs on consumption outside the usual correlation between leverage and consumption implied by the wealth effect. In particular, leverage appears to have an indirect effect on consumption, as higher leverage is clearly associated with reduced access to credit and a lower propensity to refinance a mortgage. In addition, we find that highly leveraged households showed a more pronounced increase in their precautionary concerns, which should imply lower household spending. Our results cannot determine whether this effect of leverage on spending is indirect (through the relationship between leverage and expectations of future access to credit) or direct (through high leverage simply making households feel uncomfortable or vulnerable in some more general way).
LITERATURE REVIEW
The dramatic developments in mortgage and consumer credit markets over the past few years produced a revival in the literature on household debt. Much analysis has been done on how households accumulated so much debt in the lead-up to the financial crisis and why household delinquencies and defaults subsequently soared. A full review of these studies is beyond the scope of this article, but notable contributions include those of Mayer, Pence, and Sherlund (2009); Foote et al. (2010); Bhutta, Dokko, and Shan (2010); and Keys et al. (2010) .
Only a few studies to date have directly linked high household debt to real economic activity. Using data from the Panel Study of Income Dynamics (PSID), Dynan (2012) showed that spend-
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The noisy household-level data used by Dynan did not allow for precise estimates of the effect of excess household debt on the economy as a whole, but her point estimates implied a fairly modest impact. Cooper (2012) obtained similar findings at the household level using the PSID. 1 Using novel estimates of consumption and wealth at the county and zip code levels, Mian, Rao, and Sufi (2013) concluded that the marginal propensity to consume out of wealth was higher among households with more leverage than among other households. The previous studies most closely related to the question of why leverage may be restraining consumption are those that use credit bureau data to examine why aggregate household debt has fallen in recent years. Many of the factors explaining this trend presumably also affect spending. The findings from this research approach are somewhat mixed; different studies underscore the importance of different factors. For example, Brown et al. (2013) find that defaults, morerestrictive lending conditions, and voluntary steps to reduce debt all played a role between 2008 and 2012. Bhutta (2012) presents evidence suggesting that reduced new borrowing was more important than defaults in explaining the decline in debt between late 2009 and late 2011. Demyanyk and Koepke (2012) conclude that the reduced rate of new household borrowing since the crisis primarily reflects a decreased appetite for debt rather than an unwillingness by banks to lend.
OUR APPROACH
The simplest theoretical models of consumer spending offer little guidance about whether high leverage might have restrained consumption during the recession and recovery and, if so, through what channels. In the most basic model, consumer spending, C, is a function of wealth, W, and expected lifetime (or "permanent") income, Y:
Consumer spending is predicted to increase with higher wealth and income. Debt does not play a direct role in these models, but it could play an indirect role by means of the wealth effect (the positive relationship between consumption and wealth predicted by the model). In principle, because wealth equals the difference between assets, A, and debt, D, an exogenous increase in debt could lower wealth and, in turn, result in lower consumption. How ever, debt does not generally change exogenously. Rather, because it serves as a means to finance spending, debt tends to rise and fall endogenously as consumption rises and falls in response to movements in the traditional determinants of consumption.
Note, too, that the wealth effect associated with an exogenous movement in asset prices will mechanically produce a relationship between consumption and leverage, L, when leverage is defined as follows:
In particular, if asset prices fall, wealth will fall and lead to a decline in consumption. The decline in asset prices will simultaneously produce an increase in leverage such that a negative correlation between consumption and leverage could be observed. A key point, however, is that the increase in leverage is not the driving force behind the decline in consumption in this case. Indeed, an increase in consumption as the result of an increase in expected lifetime income could be financed by an increase in debt. In that case, a positive correlation between consumption and leverage could be seen.
Richer specifications of the consumption function may include a role for interest rates, r; income uncertainty, s Y ; borrowing constraints, B; cash flow (the net of flows in from monthly income and flows out from expenses previously obligated such as taxes and payments to service existing debt); and expected borrowing constraints, B exp : (3) Such consumption functions offer additional channels through which debt and leverage can indirectly affect spending. To begin, a change in leverage can alter the degree to which a household faces borrowing constraints. We know that when lenders are deciding whether to extend a loan, they consider the losses they would incur if the borrower stops making payments. For example, a lender would be more reluctant to extend a second mortgage to a borrower with a highly leveraged primary mortgage. In the case of borrower default, the lender would be less likely to recover the full amount of the second mortgage after the proceeds from selling the home are used to cover the first mortgage. More generally, the role of leverage in determining borrowing constraints can change over time. Changes in economic and financial conditions may lead lenders to become more or less conservative in the benchmarks used to assess a prospective borrower's leverage or debt burden such that previously acceptable levels become unacceptable (and vice versa). 2 In a related manner, leverage may be indirectly linked to consumption through its influence on a household's ability to refinance its mortgage. When interest rates drop, many borrowers seek to refinance their mortgages to lower-rate loans to reduce their required mortgage payments. Just as lenders are reluctant to issue new debt to highly leveraged borrowers, a borrower's high leverage makes lenders reluctant to issue a new mortgage with a lower interest rate to replace an existing mortgage with a higher rate. 3 A household's inability to refinance because of high leverage means the household is denied two related benefits that might have motivated or allowed the household to spend more. First, refinancing at a lower interest rate lowers the total cost of servicing the debt, effectively increasing a household's wealth. As the simplest model of consumer spending shows, higher wealth typically increases spending. Second, a household's monthly cash flow is improved because less money is required to service the mortgage. Cash flow is likely a strong predictor of spending for households with low financial assets and an inability to increase their debt. Finally, the model described by equation (3) allows leverage to have an indirect effect on consumer spending through its influence on households' expectations of access to credit in the future. Some households may want the option of future borrowing to avoid a sharp drop in con- sumption in the face of unexpected income disruptions. All else equal, the higher a household's current leverage, the higher its expected future leverage and the more likely it is to face borrowing constraints in the face of such circumstances. Highly leveraged households may feel particularly vulnerable to future borrowing constraints if they are already straining to make large required debt payments and/or the rate of job loss is elevated, leaving them at high risk of impaired credit records through delinquency. 4 Households may also worry that future unexpected events in credit markets, such as another financial crisis, could tighten their access to credit at a given level of leverage. Thus, even if highly leveraged households do not face immediate borrowing constraints, precautionary concerns related to the possibility of future constraints may lead them to pare back consumption to pay off debt or build up assets and, in turn, reduce leverage. 5 An even broader model of consumer spending might allow for a direct relationship between leverage and spending, in addition to the indirect relationships in equation (3). Some households may simply be uncomfortable with levels of leverage that exceed a particular behavioral benchmark. For example, households may feel stigmatized or vulnerable if their mortgage exceeds the value of their home such that they are "under water" on their loan. In this case, the consumption function might look like (4) where L * is the target level of leverage. In this specification, a higher level of leverage or a lower target level of leverage would directly dampen consumer spending. Note that households, like lenders, might change their benchmarks for what they consider an acceptable level of leverage as economic conditions vary over time. For example, the dramatic developments from 2007 to 2009 could have induced households to lower their target leverage ratio.
Using the 2007-09 SCF panel, our empirical analysis attempts to isolate the predictive relationship between leverage and consumer spending over this period. The question of whether leverage has restrained consumer spending in more recent years is an interesting one. However, because of data limitations, our evidence relates primarily to the period directly following the onset of the financial crisis and recession, when households were highly leveraged by historical standards and real (inflation-adjusted) consumer spending was generally falling.
We present new evidence on the relationship between leverage and spending that endeavors to set aside the mechanical correlation between increases in leverage and decreases in consumption resulting from the wealth effect. Instead, we look for evidence that leverage independently restricted consumption through the channels described previously by (i) increasing borrowing constraints, (ii) impeding refinancing, (iii) raising the likelihood that a household will face future borrowing constraints, or (iv) simply making some households uncomfortable with their leverage compared with some behavioral benchmark. Such relationships may have been underappreciated before the recession, partly because the United States had not experienced an episode of widespread very high leverage in recent history. Or, the relationships may have changed as a result of the recession and financial crisis.
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One limitation of our analysis is that it is difficult to empirically distinguish the role of leverage from that of debt service. Both are functions of the level of debt and thus are fairly highly correlated across households. In addition, lenders and households may avoid new debt (thus constraining household spending) because of high debt service obligations. For example, lenders make underwriting decisions based in part on the relationship between debt service obligations and income, which informs a household's ability to service new debt. Moreover, just as leverage jumped for many households during the recession because of the decline in asset values, so also might have their current and expected debt service "burdens" (the share of household income used for required debt payments) because of weak current income and dimmer prospects for future income.
DATA

The 2007-09 SCF Panel
Our analysis uses data from the 2007-09 SCF panel. The SCF is primarily a triennial crosssectional survey of about 4,000 households conducted by the Board of Governors staff of the Federal Reserve System. The SCF measures very detailed information on households' finances, demographics, attitudes, and other characteristics. In 2009, the Board of Governors reached out to the 2007 survey respondents to resurvey them; the response rate was nearly 90 percent. The panel dataset released to the public contains data from 3,862 households. Detailed information about the panel dataset is available in Kennickell (2011) .
Our baseline analysis uses the full SCF panel. The SCF oversamples wealthy households, but the responses can be weighted so the results are representative of the entire population. These weights are used to calculate all statistics in our analysis. To account for missing data and other problems with some responses, the SCF panel, like the SCF cross-sectional datasets, imputes some information using five different replicates to approximate the distribution of the missing data. We use the procedure suggested by the Board of Governors staff to correct our standard errors for this feature.
One important feature of our dataset is that the rich background information provided about households allows us to control for other characteristics and features of the economic environment that might be correlated with both leverage and consumption. Most importantly, it allows us to directly control for changes in wealth, as it is highly likely that the housing boom and bust not only influenced leverage but also had a considerable independent effect on consumption choices through the wealth effect. The credit bureau datasets used in the closely related literature on the factors explaining the decline in aggregate household debt offer the advantages of a much larger sample size and less noise (assuming that firms' administrative records are more accurate than households' self-reported information). However, the datasets do not provide a rich set of potential covariates and thus are limited in their capacity to identify the independent effects of leverage.
We measure leverage as a household's debt relative to its assets, as described below. In addition to leverage, we also use several other variables that capture household financial characteristics, including net worth, homeownership status and home value, and liquid assets as a share of The SCF also includes information about households' attitudes about credit and the economy, as well as how they manage their money. For example, in 2007 households reported whether they thought buying things on credit was a good idea. In addition, households reported whether they thought the U.S. economy would perform better, worse, or about the same over the next five years as it had over the past five years. Households were also asked about their willingness to take financial risks in return for larger financial returns.
Finally, the survey asked several questions that shed light on households' spending and saving behavior. For example, in both 2007 and 2009, households were asked whether they had saved (i.e., spent less than their total income) over the preceding year. In both years they were also asked whether they "usually" save and how much they need to have in savings for emergencies and other unexpected needs. In addition, in 2009 households reported whether they planned to cut back on spending in various ways and whether they anticipated large future expenditures on a home purchase, health care, and the like.
Measuring Leverage
It seems there is no apparent consensus in the recent household literature regarding the exact meaning of the terms "leverage" or "deleveraging. " Dynan (2012) defines "leverage" as the ratio of a household's debt relative to assets (D/A), which is closely related to the traditional leverage ratio of assets to net worth used in the corporate finance literature. However, other studies, such as that by Bhutta (2012) , associate the term "deleveraging" with declines in the absolute level of debt, and yet others focus on the ratio of household debt to income or even the ratio of household debt service obligations to income (see, for example, Roxburgh et al., 2012) .
Our primary measure of leverage is a household's D/A ratio, but we also generally find the results are robust to using the ratio of debt to income (for sake of brevity, the latter results are not shown). One might be concerned about cross-sectional variation being driven by differences in the denominator, such that any differences found for highly leveraged households are actually picking up effects related to the forces that led households to have low assets. Therefore, it is important to include controls that are correlated with these forces. Because leverage is so highly skewed and no doubt measured with error, most of our analysis uses quartiles or centiles of leverage (calculated on a weighted basis).
The timing of our leverage measures also merits further explanation. We primarily group households by their leverage as of 2007-the first year of the panel. We focus on ex ante levels of debt because of concerns that ex post levels of debt (that is, a household's debt as of 2009) may be endogenous with respect to some of the outcome variables of interest in our study. For example, as a group, indebted households that cut back on consumption between 2007 and 2009 for any reason other than high debt should have tended to reduce their debt over the period solely because they needed less debt to finance their lower levels of spending. However, the ex ante measure of leverage misses the dramatic changes in asset values for many households between 2007 and 2009, owing to the financial crisis and recession. In the SCF survey, the median leverage ratio rose from 0.22 in 2007 (quite high by historical standards) to 0.26 in 2009. As a result, an analysis based solely on ex ante levels could miss some of the effects of leverage shocks that many households experienced. 6 Table 1 shows various characteristics for all households in the 2007-09 SCF and households in different quartiles of leverage. Most households in the first quartile, denoted (1) in the table, had no debt as of 2007 (the upper cutoff value of leverage was about 0.01). The median household in the second-lowest quartile had a 2007 D/A ratio of 0.10. The median ratios were 0.37 and 0.84 in the third and fourth (top) quartiles, respectively.
As Table 1 shows, the more-indebted households in 2007 tended to be younger. Those without college degrees were likely to have the highest and lowest levels of leverage. (2012), Mian, Rao, and Sufi (2013) , and many other studies showing that debt was concentrated in the regions with the largest booms and busts in home values. The pattern also underscores the importance of controlling for net worth changes in any study attempting to isolate the effects of debt on household behavior. The lower panel of Table 1 shows summary statistics for selected variables associated with the attitudes of SCF respondents. As of 2007, households in the top quartile of the D/A ratio distribution were more likely to report uncertainty about the direction of their income over the coming year (although the lowest quartile showed considerable uncertainty). Perhaps not surprisingly, households in the top half of the leverage distribution were more likely to report buying things on credit was a good idea. But, perhaps surprisingly, there was little change in household attitudes about credit between 2007 and 2009.
EVIDENCE ON THE RELATIONSHIP BETWEEN LEVERAGE AND CONSUMPTION
We use a set of questions about households' financial plans to assess whether leverage had any relationship with spending before we try to discern the underpinnings of the relationship. Overall, we find that leverage is correlated with households' reported spending behavior, even after accounting for the effect of the decline in asset values and other factors that would be expected to independently drive consumption. In later sections, we explore the possible reasons for that role.
Debt and Cutting Back
In 2009, the SCF asked households what types of decisions they had made "to change the ways you arrange your money or investments" in response to the events of the preceding two years. While the SCF did not ask directly about households' consumption, we use answers to the question on financial planning to make inferences about how households had changed or intended to change their spending behavior. Six of the more than 60 coded responses offered by households appear to be consistent with cutting back consumption in some way:
• "Spend less, cut back. " The SCF allows each household to report up to 10 different changes. For our analysis, we created a variable equal to 1 if a household reported making one or more of the above changes and 0 otherwise.
The first row of Table 2 shows the shares of households that reported cutting back in 2009 for the entire sample as a group and according to leverage quartiles. As the first column ("All households") shows, close to 30 percent of households reported trimming their spending plans in some way. For households with different levels of debt relative to assets in 2007, the propensity to report cutting back in 2009 rises with leverage. In the top quartile, 41 percent of households reported cutting back in some way compared with 20 percent of households in the lowest quartile.
As noted, it is important for our analysis to control in some way for features of households' economic environments that might be correlated with leverage. The plunge in households' asset values should have had its own effect on consumer spending through the usual wealth effect channel. We also attempted to control for the correlation between other adverse economic developments (e.g., loss of income) and household leverage. The remainder of the table does this simply by limiting the sample. We start with restrictions based on changes in homeownerreported home values because the most obvious bias would arise from the relationship between debt and home value declines produced by the housing bubble. As the middle row of the table shows, the pattern for the much smaller subsample of homeowners who reported a rise in their home value over the 2007-09 period is even starker than that for the full sample, with an even more-pronounced difference between homeowners holding the most and the least debt relative to their assets. The pattern holds up even when we restrict the sample to the very small and very fortunate group of homeowners that reported that their home values, their net worth, and their incomes all increased between 2007 and 2009 (last row). Strikingly, a comparison of the first and third rows of the final column indicates the most-indebted households in this group showed nearly as high a propensity to cut back as the most-indebted households in the population at large. This latter result is consistent with the view that the greater propensity of more-indebted households to report cutting back is indeed largely debt-related and does not simply reflect the (154) NOTE: Quartiles and all statistics were calculated on a weighted basis. Households were assigned to quartiles just once, based on where they fell within the full sample.
other dramatic changes these households may have personally experienced in the wake of the housing bust and the Great Recession.
In Table 3 , we formalize the result using a probit regression, which allows us to explore the relationship between cutting back and leverage for a broad group of households while controlling for net worth, income, and other factors. The dependent variable for the regression was whether a household reporting cutting back. The key coefficients of interest are those on the variables capturing households' D/A ratio, shown at the bottom of the table. We include a wide range of controls in an effort to remove the effects of other household features possibly correlated with leverage and driving decisions to cut back. These controls include two categorical variables capturing the deciles into which the 2007-09 changes in households' income and net worth fell, respectively. 7 We also included age, indicator variables for experiences such as spells of unemployment, measures capturing the emergency funds available to households (their liquid assets and access to funds from friends and relatives), as well as a number of variables that captured their expectations and attitudes.
Our baseline sample consists of households owning homes in both 2007 and 2009 that did not move. We focus on this group because moving might be associated with other developments, leading to both a change in spending behavior and a change in debt that might bias our results, although the estimated coefficients on the debt-related variables are generally similar when the full sample is used. The first three columns in Table 3 differ in the debt-related variables included. Column (1) contains a variable corresponding to the 2007 D/A quartile, column (2) contains separate indicator variables for each of the quartiles, and column (3) contains an indicator variable capturing the 2007 D/A decile, along with the squared value of this variable to detect nonlinear effects. The results across the three columns tell a similar story: The estimated coefficients suggest a positive and statistically significant relationship between a household's leverage and its propensity to cut back. Columns (4) and (5) are similar to column (1) in specification but show the results when the sample is (i) restricted to homeowners with increased home values and then (ii) further restricted to those who also experienced increased net worth and income. Not surprisingly, the standard errors are considerably higher for these smaller subsamples. How ever, the estimated coefficients on leverage are still positive (and statistically significant in column (4)). All in all, the positive relationship between leverage and a desire to cut back holds up in this more formal context.
Many of the estimated coefficients on the control variables in these regressions are as expected. Among the more notable results, greater income and net worth changes are associated with a reduced likelihood of cutting back (surprisingly, though, these coefficients are not statistically significant, nor were those on any of the variations we tried in specifications not shown). Experiencing an unemployment spell and expecting significant future expenses were associated with a greater propensity to report cutting back, and being willing to take risks as of 2007 was associated with a reduced propensity to report cutting back in 2009.
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EVIDENCE ON WHY HIGH LEVERAGE MAY BE CONSTRAINING CONSUMPTION
In this section, we use the 2007-09 SCF to explore possible explanations for the observed positive relationship between a household's leverage and its propensity to report cutting back spending. We look at responses to the following question from the 2009 resurvey: "In the past two years, has a particular lender or creditor turned down any request you made for credit, or not given you as much credit as you applied for?" We label a household as being denied if it reported being turned down for credit. 8 Table 4 shows how being turned down for credit varies across households with different degrees of leverage. The first row shows that more-leveraged households were more likely to have applied for credit between 2007 and 2009 than their counterparts with less leverage. They were also more likely to have been denied; 21 percent of households in the top quartile of the 2007 D/A ratio were turned down for credit at least once compared with 12 percent for the sample as a whole. These figures imply that the share of households that applied for credit between 2007 and 2009 and was denied credit at some point was somewhat higher for highly leverage households (36 percent in the top quartile) than for all households in the SCF panel (25 percent). The fourth row shows further evidence of debt-related constraints; it shows the shares of households reporting they considered applying for credit at some point between 2007 and 2009 but did not do so because they feared being turned down. The share of households in the top quartile of 2007 D/A in this category was 28 percent, compared with 17 percent for the sample as a whole.
The clearest "take-away" message from this analysis is that the higher leverage of some households appeared to impair their access to credit over the 2007-09 period and, in turn, likely limited their consumption. This conclusion is perhaps not surprising given that lenders make underwriting decisions based in part on household leverage. 
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Leverage, Credit Access, and Cutting Back
We examine whether the relationship between leverage and access to credit fully explains the relationship between leverage and a household's desire to cut back. Since more highly leveraged households appear to have less access to credit, and less access to credit should lower consumer spending, our results in the previous section may reflect that indirect effect of leverage on spending. To gauge the importance of this channel, we augment the probit specification used for Table 3 to include a measure of whether households were denied credit. If the measure fully captures whether households lack access to credit and if leverage has no effect on households' financial decisions other than through its effect on access to credit, we would expect leverage to no longer predict households' reported plans to cut back on spending after that measure is included. 9 Table 5 shows the estimation results for our baseline sample. The columns are identical to the first three specifications estimated for Table 3 , but we added the indicator variable for whether a household was turned down for credit between 2007 and 2009 to the set of independent variables. As shown, the coefficients on the leverage variables remain statistically significant and are, in fact, similar in magnitude to their counterparts in Table 3 . Thus, even after including whether a household has been denied credit, the estimated coefficients suggest a positive and statistically significant relationship between a household's leverage and its propensity to cut back its expenses. All in all, the results suggest that leverage is an important factor in a household's financial decisions beyond its effect on access to credit.
Leverage and Refinancing
As discussed earlier, difficulty in refinancing a mortgage may also contribute to the correlation between leverage and a household's propensity to cut back. Between mid-2007 and mid-2009, the interest rate on new 30-year fixed-rate mortgages fell by about 1¼ percentage points; a reduction of this magnitude in the interest rate on a mortgage of $100,000 would lower monthly payments by about $80, creating an annual increase in cash flow of about $950. For many households with low financial assets (see, for example, Bricker et al., 2012) and a limited ability to borrow through credit cards over the 2007-09 period, such an increase in cash flow could have a significant impact on consumption. However, many homeowners were not able to realize that increase in cash flow: Highly leveraged households (especially those under water on their mortgages) had difficulty refinancing their mortgages, particularly relative to households with less leverage. 10 Table 6 provides some evidence from the 2007-09 SCF panel on the relationship between leverage and refinancing. As the first column shows, 14 percent of all households (first row), or 20 percent of households with mortgages (third row), reported refinancing their mortgages between 2007 and 2009. 11 As the third row shows, very high leverage does appear to affect a household's ability to refinance. The share of mortgage holders that refinanced is 6 percentage points lower in the top quartile than in the next-highest quartile and 3 percentage points lower than for the sample as a whole. As the final row of the table shows, the median reduction in mortgage payments for households that were able to refinance was meaningful, amounting to $47 a month in higher cash flow ($564 a year) for those in the top quartile of debt relative to assets and $36 a month ($432 a year) for all households that refinanced.
The results in Table 6 indicate that higher leverage likely dampened a household's ability to refinance, which in turn dampened cash flow and spending. However, more work is warranted in this area, particularly given that such a linkage has implications about whether policy initiatives aimed at facilitating refinancing for highly leveraged households are an effective way to raise aggregate demand. Most importantly, the simple framework used here likely does not cleanly separate credit supply effects from demand effects as there is a higher payoff to refinancing for households with more mortgage debt.
Leverage, Refinancing, and Cutting Back
We look for evidence regarding whether an impaired ability to refinance might explain the higher propensity of more highly leveraged households to indicate cutting back consumption by reestimating the specifications from Table 5 Table 7 .
Leverage still appears to play a direct role in predicting whether a household reports cutting back on spending after adding whether the household refinanced. The estimated coefficient on the refinancing variable is of the expected sign (negative, implying that households that refinanced were less likely to report cutting back on spending). However, it is statistically insignificant, which might suggest that the change in cash flow induced by refinancing was not very relevant to a household's spending over this period. (It may also reflect the presumably high degree of collinearity between a household's access to credit and its ability to refinance.) More importantly, the estimated coefficients on the leverage terms remain statistically significant, consistent with the view that leverage might affect spending in ways that extend beyond its indirect effects on access to credit and cash flow increased by refinancing.
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Leverage and Precautionary Behavior
The previous discussion suggests that precautionary concerns might induce highly leveraged households to be more likely to reduce spending. In particular, highly leveraged households might worry about future access to credit. They might anticipate a higher cost of job loss because they believe (correctly) that their high levels of leverage might make it more difficult to borrow to sustain their spending. Moreover, such concerns would likely have increased after the onset of the financial crisis and recession as both the risk of job loss and concerns about future access to credit worsened. In a related manner, highly leveraged households might tend to report greater precautionary concerns if they are uncomfortable because their leverage is too high compared with a behavioral benchmark.
Unfortunately, the SCF does not provide explicit information about households' expectations regarding their future access to credit or their desired leverage ratios, so it is difficult to directly test these channels. However, we can look for evidence of greater precautionary concerns in general, which might be expected to be correlated with worries about future credit access and higher-than-desired leverage.
To begin, households with greater precautionary concerns in 2009 presumably would be less willing to assume financial risk than before the financial crisis and recession. Thus, in Table 8 , we examine the relationship between leverage and the change over time in responses to the following question:
Which of the following statements comes closest to describing the amount of financial risk that you are willing to take when you save or make investments?
1. Take substantial financial risks expecting to earn substantial return 2. Take above average financial risks expecting to earn above average returns 3. Take average financial risks expecting to earn average returns 4. Not willing to take any financial risks
We identify households as willing to take risks if they select either the first or the second response above. Table 8 shows that the change in willingness to assume financial risk varied by leverage; a larger share of highly leveraged households showed a reduction in risk tolerance. As the first two rows show, households in the top half of the leverage distribution have a higher average tolerance for risk than those with less leverage. In addition, tolerance for risk declined between 2007 and 2009 for households across all four leverage quartiles. However, the share with a decline was higher for households with more leverage. The third row of the table shows the share of households that reported less tolerance for risk in 2009 than in 2007; in other words, the difference between each household's 2007 and 2009 response was negative. The results in this row also indicate that a larger share of highly leveraged households showed a reduction in risk tolerance relative to their counterparts with less leverage. Interestingly, the last line of the table shows this difference is even more pronounced for the relatively fortunate households that experienced an increase in home values, incomes, and net worth.
The SCF also asks respondents a question that assesses their need for precautionary savings: "About how much do you think you (and your family) need to have in savings for emergencies and other unexpected things that may come up?" Table 9 summarizes the responses to this answer. In both 2007 and 2009, the households with the most leverage reported lower precautionary needs in terms of dollar amounts. However, when these needs are compared with the liquid assets available, the most highly leveraged households tended to fall short of their desired needs; in other words, the median needs as a share of liquid assets were greater than 1. Furthermore, shortfalls for the mostly highly leveraged households were larger than for other groups. Indeed, in 2007, other groups tended to have enough liquid assets for precautionary purposes, with median ratios less than or equal to 1. The dollar amounts and shares for all groups rose between 2007 and 2009, as might be expected given the turmoil in economic conditions. In addition, the share increase was much larger for highly leveraged households than for those with less leverage. In 2009, households in the top quartile of leverage reported needing an amount of precautionary reserves more than three times as high as the value of their actual liquid assets. Even highly leveraged households fortunate enough to experience increases in their home values, incomes, and overall net worth show a considerably greater shortfall than their counterparts with less leverage. Given these large gaps, it is not surprising that highly leveraged households were more likely to report cutting back on spending. 12 Thus, relative to households with less leverage, highly leveraged households not only showed a greater drop in risk tolerance but also a more pronounced jump in concerns about their ability to sustain their spending in the face of adverse economic developments. This evidence seems consistent with the view that high leverage may dampen spending partly through the indirect channel of heightening households' fears of not having access to credit in the future. However, we cannot be certain of this link given that the SCF questions explored are so loosely related to expectations of future borrowing constraints. Admittedly, the evidence could also be consistent with high leverage simply making households feel uncomfortable or vulnerable in some vague way-the "direct" channel described earlier. Given these uncertainties about interpretation of these results, we do not attempt to formalize the analysis by adding these measures to a probit regression as we did for the credit access and refinancing measures.
CONCLUSION
Results from the 2007-09 Survey of Consumer Finances are consistent with earlier research suggesting that high leverage has contributed to the lackluster growth in consumer spending since the onset of the recent recession. In particular, we find highly leveraged households were more likely to report spending cutbacks even after controlling for other factors expected to influence spending, such as changes in income and wealth. Furthermore, evidence suggests this linkage likely arises from several channels, including not only effects of high leverage on current access to credit and the ability to refinance, but also precautionary worries about the effects of leverage on future access to credit (and, possibly, worries related to their leverage being higher than a target ratio).
Future research should drill down further into the underpinnings of the relationship between leverage and spending. More work is needed to cleanly separate the different channels of causation. As yet, we have tapped only a limited portion of the rich set of attitudinal variables in the dataset to explore why high leverage may induce some households to cut back spending. More
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2007
Median of desired precautionary $5,000 $5,000 $5,000 $5,000 $3,000 reserves Median of desired precautionary 1.1 0.9 0.9 1.0 1.6 reserves as a share of liquid assets*
2009
Median of desired precautionary $6,000 $5,300 $10,000 $6,800 $5,000 reserves Median of desired precautionary 1.7 1.4 1.3 1.4 3.3 reserves as a share of liquid assets* Median of desired precautionary 1.4 0.9 1.3 1.1 2.3 reserves as a share of liquid assets with increases in home value, income, and net worth* comprehensive results in this area will shed light on what current levels of leverage (which still remain quite elevated for many households) might predict for the macroeconomic outlook and the efficacy of different policy options in the future.
NOTES
1 Cooper (2012) emphasizes that a negative relationship between consumption and debt at the household level existed before the Great Recession, suggesting that behavior itself does not appear to have changed in recent years. Thus, any dampening effect of debt on consumption at the aggregate level would have to be the result of more households being burdened by debt and leverage than in recent periods.
